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Background: Mitral stenosis could affect the left ventricular assist device (LVAD) by restricting LV filling. By contrast, the presence of mitral 
regurgitation is generally not considered interference for LVAD. The interaction between the LVAD and mitral valvular abnormalities has not been 
characterized in a quantitative way, thereby motivating the present study based on a computational model.
Methods: Computer simulation was carried out by using an electrical analog model of the circulatory system with a continuous-flow LVAD from 
LV apex to aorta. A total of 31 nonlinear differential equations were numerically integrated to generate hemodynamic waveforms over consecutive 
cardiac cycles. The effects of LVAD on hemodynamics with the presence of either mitral regurgitation (MR) or mitral stenosis (MS) were studied.
Results: Figure shows unassisted (dark) and assisted (light) LV pressure-volume loops for control (impaired LV), severe MR, and severe MS. For 
each assisted simulation the LVAD flow was adjusted to an assist ratio of 100%. Table shows the effects of the LVAD on cardiac output and LV stroke 
work index derived from the PV loop area.
Conclusions: The effectiveness of LVAD in terms of increasing cardiac output is reduced by either MR or MS. Under MS the LV end-diastolic 
pressure is brought down by LVAD close to suction (< 0 mmHg). Under MR the significantly smaller reduction on LV stroke work suggests reduced 
effectiveness of LVAD for LV remodeling.
